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Abstract
This work is a brief report on the areas reached and the monetary value of the materials produced
and distributed by the University of Nebraska-Lincoln Hand Sanitizer Production Project in response to
the COVID-19 Pandemic. This project was able to produce approximately 190,000 gallons of hand
sanitizer, totaling a minimum commercial value of $15 million and an estimated peak commercial value
of $166 million that would be distributed both in and out of the State of Nebraska.
This report contains the calculations used to estimate the worth of the hand sanitizer produced
shortly before, during the peak, and near the end of the pandemic. From the volume of product produced,
there are also calculations on the maximum number of standard 3ml application provided by the project
and how long UNL can expect the reserved hand sanitizer stockpile to last under specific conditions.
Thank you to the State of Nebraska, multiple Nebraska companies, the Nebraska Ethanol Board,
the University of Nebraska-Lincoln, The UNL Food Processing Center, crowdfunding efforts, and many
others, for supporting this project to aid hospitals, healthcare facilities, emergency medical services, the
Nebraska University system, Federal and Local government, local public schools, and essential
businesses both in and out of Nebraska. Thank you to the University of Nebraska-Lincoln and the College
of Engineering for allowing me to participate in this effort to provide relief during this difficult and
unprecedented time.
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UNL Hand Sanitizer Production Distribution Analysis
During the beginning stages of the Coronavirus (COVID-19) pandemic, there were multiple
product shortages that caused a high level of concern among consumers and medical professionals.
Within the overlapping shortages of toilet paper, certain food products, fuel, and personal protective
equipment, there was a rapidly diminishing supply of commercially available hand sanitizer.
Hand sanitizer, as described by the Merriam-Webster Dictionary, is “a substance or product that
is used to reduce or eliminate pathogenic agents (such as bacteria) on surfaces” 1. As mentioned by the
Center for Disease Control and Prevention (CDC), hand sanitizer can be presented in a liquid, gel or foam
form and contains a range of 60-95% of either ethanol or isopropanol 2. Through the University of
Nebraska - Lincoln, led by Dr. Hunter Flodman, an associate professor of practice in Chemical and
Biochemical Engineering at UNL, and Jan tenBensel, a member of the Nebraska Ethanol Board, the
production of an ethanol-based hand sanitizer product was initiated at the University of Nebraska Lincoln Innovation Campus Food Processing Center 3,4,5. The hand sanitizer produced contained, in terms
of active ingredients: 80% food grade ethanol and, in terms of inactive ingredients: glycerin, hydrogen
peroxide, and purified water 6. A label resembling that in Figure 1 shown below, was attached to each of
the vessels containing the finished hand sanitizer product.

Figure 1: UNL Hand Sanitizer label used on all UNL hand sanitizer product vessels with corresponding
volumes.
Through the generous donations and contributions from the State of Nebraska, multiple Nebraska
companies, the Nebraska Ethanol Board, the University of Nebraska-Lincoln, crowdfunding efforts, and
many others, the University of Nebraska – Lincoln Hand Sanitizer Production Project was able to produce
approximately 190,000 gallons of hand sanitizer for use by Federal and Local governments, the
University of Nebraska System, Emergency Medical Services, local healthcare facilities, public schools,
and essential businesses 5,7,8.
Due to the donated nature of this project and fluctuating market values of similar products, it is
difficult to give an exact value of the materials provided through this program. When considering the
scale of this project, it is important to factor where this product was distributed and account for the
commercial value of hand sanitizer at different timepoints before, during, and toward the later portion
(August 2021) of the pandemic.
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According to data collected by the UNL Hand Sanitizer Production Project, just within Nebraska,
hand sanitizer was distributed to delivery locations and all 19 Educational Service Units in 70 of
Nebraska’s 93 counties. From these locations, the product reached all 93 Nebraska counties. There were
also delivery efforts provided by the National Guard that functioned through satellite distribution centers
throughout the state. Outside of Nebraska, the reach of this project touched the states of California, Iowa,
Kansas, Maryland, and Tennessee. The product delivered to the United States Department of Agriculture
in Maryland was further distributed to USDA Inspection Offices across the United States and is not
represented in the figures below. This data was collected from the orders submitted through the online
hand sanitizer request website used during the project. The locations where orders were fulfilled are
shown graphically in Figure 2 and Figure 3, respectively.

Figure 2: The reach of the UNL Hand Sanitizer Production Project within the state of Nebraska. Map
provided by mapchart.net

Figure 3: The area where the UNL Hand Sanitizer Production Project reached outside of Nebraska and
was utilized in California, Iowa, Kansas, Maryland, and Tennessee. Map provided by mapchart.net
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To estimate the commercial values of an 8oz bottle of Purell Hand sanitizer, we will be using
Amazon.com in tandem with a price tracking application called CamelCamelCamel for the pre-pandemic
and current day (August 2021) values, and the peak commercial value in March of 2020 as reported by
The Washington Post.
For the pre-pandemic value, according to Amazon.com in tandem with CamelCamelCamel, an
8oz bottle of Purell in August of 2019 was about $6, or $18 for a package of 3. Scaling that up to a gallon,
it would have been worth approximately $96.
For the March 2020 high value, we will be using the price for an 8oz bottle of Purell hand
sanitizer, reported by The Washington Post to be $54.99. Scaling that up to a gallon, it would have been
worth approximately $879.84.
For the current time (August 2021) value, according to Amazon.com in tandem with
CamelCamelCamel, an 8oz bottle of Purell is worth $5, or $15 for a package of 3. Scaling that up to a
gallon, it would be worth approximately $80.
From here, to calculate the total worth of the hand sanitizer produced by the UNL Hand Sanitizer
Production Project we will multiply the worth per gallon at the time points listed above by the number of
gallons produced. So:
𝑃𝑟𝑒𝑃𝑎𝑛𝑑𝑒𝑚𝑖𝑐 𝑊𝑜𝑟𝑡ℎ =
𝑀𝑎𝑟𝑐ℎ 2020 𝐻𝑖𝑔ℎ 𝑊𝑜𝑟𝑡ℎ =

$96
∗ 189,140 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 = $18,157,440
𝑔𝑎𝑙

$879.84
∗ 189,140 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 = $166,412,937.60
𝑔𝑎𝑙

𝐴𝑢𝑔𝑢𝑠𝑡 2021 𝑊𝑜𝑟𝑡ℎ =

$80
∗ 189,140 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 = $15,131,200
𝑔𝑎𝑙

In both a 2016 study in the American Journal of Infection Control, where researchers assessed the
hand coverage by an alcohol-based hand rub 9, and a 2014 study published in BMC Infectious Diseases,
where researchers assessed the drying times of certain concentrations of alcohol-based hand rubs, a
European Standard for Hygienic Hand Disinfection (EN 1500) standard application of 3mL of hand rub
was used. From this volume standard we will determine the maximum number of people who could be
served by the outcome of the Hand Sanitizer Production Project. First, we convert gallons to liters. Then,
liters to milliliters. Then divide the total volume by the serving size set out by the EN 1500 Standard. The
calculations of this process are shown below.
𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑡𝑜 𝐿𝑖𝑡𝑒𝑟𝑠: 189,140 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 ∗ 3.785
𝐿𝑖𝑡𝑒𝑟𝑠 𝑡𝑜 𝑚𝑖𝑙𝑙𝑖𝑙𝑖𝑡𝑒𝑟𝑠: 715,894.9 𝐿 ∗ 1000
𝑀𝑖𝑙𝑙𝑖𝑙𝑖𝑡𝑒𝑟𝑠 𝑡𝑜 𝑆𝑒𝑟𝑣𝑖𝑛𝑔𝑠: 715,894,900𝑚𝐿 ∗

𝐿𝑖𝑡𝑒𝑟
= 715,894.9 𝐿𝑖𝑡𝑒𝑟𝑠
𝑔𝑎𝑙

𝑚𝐿
= 715,894,900 𝑚𝐿
𝐿

1𝑠𝑒𝑟𝑣𝑖𝑛𝑔
= 238,631,633.3 𝑠𝑒𝑟𝑣𝑖𝑛𝑔𝑠
3𝑚𝐿

So, in completing these calculations, assuming each person only uses one serving of hand
sanitizer produced by this project, then the maximum number of users of this product is 238,631,633
people. Taking into consideration the 25,057 students enrolled at the University of Nebraska-Lincoln for
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the 2020-2021 academic year11, and the volume of hand sanitizer that was reserved for UNL (36,316
gallons, according to collected data), we can determine how long we can expect the product to last.
First, we must make a few assumptions; 1) that every student enrolled at UNL is on campus and
have access to the hand sanitizer produced by this project, 2) that all students use only the hand sanitizer
produced by this project, 3) students use the hand sanitizer 3 times a day, and 4) use only a 3 mL serving
with each application. With those in place, we can then perform the following calculations:
𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑡𝑜 𝑆𝑒𝑟𝑣𝑖𝑛𝑔𝑠: 36,316𝑔𝑎𝑙 ∗

3.785 𝐿
𝑚𝐿 1𝑠𝑒𝑟𝑣𝑖𝑛𝑔
∗ 1000
∗
= 45,818,686.67𝑠𝑒𝑟𝑣𝑖𝑛𝑔𝑠
1 𝑔𝑎𝑙
𝐿
3 𝑚𝐿

𝑆𝑒𝑟𝑣𝑖𝑛𝑔𝑠 𝑡𝑜 𝐷𝑎𝑦𝑠: 45,818,686.67𝑠𝑒𝑟𝑣𝑖𝑛𝑔𝑠 ∗

1 𝑠𝑡𝑢𝑑𝑒𝑛𝑡
1 𝑑𝑎𝑦
∗
= 609.5 𝑑𝑎𝑦𝑠
3 𝑠𝑒𝑟𝑣𝑖𝑛𝑔𝑠 25,057 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠

This final value is the number of days that the reserved volume of hand sanitizer would last if
each student enrolled at UNL in the 2020-2021 academic year used the product three times a day.
Considering the length of the academic school year, the variability of the student population on campus
during the year, and with this level of use per student, the supply would extend well past the 2020-2021
academic year and provide further use in subsequent semesters.
From data collected by the UNL Hand Sanitizer Production Project, the following Table 1 of cost
savings, and maximum number of people affected for the three selected time points in the states of
California, Iowa, Kansas, Maryland, Nebraska, and Tennessee.

Table 1: Value and number of servings distributed to various states.
States

Delivered Percentage
of total
Gallons
distribution

Nebraska 173,028
California
9
Iowa
32
Kansas
86
Maryland 6,834
Tennessee
2
Total
179,991

96.132%
0.005%
0.018%
0.048%
3.797%
0.001%
100%

Pre-Pandemic
Value

March 2020 Value

August 2022
Value

$ 16,610,691.84
$
864.00
$
3,102.72
$
8,208.00
$ 656,064.00
$
192.00
$ 17,279,122.56

$ 152,236,990.71
$
7,918.56
$
28,436.43
$
75,226.32
$ 6,012,826.56
$
1,759.68
$ 158,363,158.26

$ 13,842,243.20
$
720.00
$
2,585.60
$
6,840.00
$ 546,720.00
$
160.00
$ 14,399,268.80

Maximum
number of
3mL
servings
218,303,710
11,355
40,777
107,873
8,622,230
2,523
227,088,468

In conclusion, through the University of Nebraska-Lincoln and supporters of this project, nearly
190,000 gallons of hand sanitizer and between $15 million and $166 million worth in saved funding was
provided across multiple states. The true commercial would be closer to $15 million or $16 million, as
these values are more in line with the values of similar products predating the project. Of the total volume
of hand sanitizer distributed, 173,028 gallons and a worth of approximately $152 million was provided
just within the State of Nebraska. With the 36,316 gallons of hand sanitizer reserved for the University of
Nebraska-Lincoln, UNL should expect their stockpile to last a minimum of 609 days, or just over 1.5
years, given continuous use as described above.
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